Background. Epilepsy, a chronic condition defined as two or more recurrent, unprovoked seizures, has the highest incidence at the end of life. Antiepileptic drugs (AEDs) are the primary therapeutic mode. Approximately 10%-11% of elderly nursing home residents receive one or more AEDs, a higher prevalence than would be expected in this age group. In the research literature, there is not a clear explanation of variations in AED use in nursing homes. The purpose of this study was to examine the prevalence and variations in use of AEDs by resident characteristics, AEDs used, drug dosage, and AED combinations in treatment regimens.
PILEPSY, a chronic condition defined as two or more recurrent, unprovoked seizures, affects approximately 2.3 million Americans and has an annual cost of $12.5 billion (1) . Historically, the onset of epilepsy was believed to occur primarily in childhood; however, recent studies have shown that incidence rates actually form a U-shaped curve, with the highest rates at the end of life. In the United States, the estimated incidence rate for epilepsy in infants up to 1 year of age is 82 per 100,000 compared with 139 for people aged 75 years and older (2) .
The primary cause of epilepsy in older people is stroke, which accounts for 30%-40% of all cases (3) . The prevalence of epilepsy varies by age group, from ‫ف‬ 0.68% for people 65-74 years to 1.40% for those 75 years and older (4) . The prevalence among nursing home residents aged 65 and older ranges from 5% to 9% (5, 6) .
Antiepileptic drugs (AEDs) are the primary treatment for seizures associated with epilepsy. Although the distribution of AEDs across the lifespan has not been reported in the literature, the prevalence of the condition, together with the increasing numbers of elderly adults in the population, suggests that the number of people 65 years and older likely to receive an AED will increase substantially in the next several decades (7) . Adding to this rapid growth rate is the expanding use of AEDs for other conditions, such as agitation, mania, neuropathic pain, and tremor, which are common among older people (8) (9) (10) .
The pharmacokinetics of the most frequently prescribed AEDs are complex, which makes dosing and monitoring difficult in any age group; however, treatment decisions become more complicated with the older patient (11) . Agerelated alterations in physiology can affect AED pharmacology and limit the choice of medications (12) . There is a lack of safety and efficacy information to guide clinical decisions about AED therapy in older people (13) . Finally, the complexity of medical problems and comedications among older people requiring AEDs can result in an increased likelihood of drug-related problems and drug interactions, which in turn can affect seizure control and toxicity (14) (15) (16) .
These problems are exacerbated among nursing home residents who are likely to be at greatest risk for clinical complications and frailty. The prevalence of AED use in the nursing home population varies between 10% and 11% (6, 17) . Studies using bivariate analyses have shown that men and persons 65-84 years have greater use of AEDs than do women and persons 85 years or older, respectively (17) . No multivariate studies have been reported that adjust simultaneously for gender, age, and condition, however.
Of the AEDs available on the market, the medications most likely to be used by elderly nursing home residents were (in descending order) phenytoin, carbamazepine, phenobarbital, and clonazepam (17) . In another study, valproic acid rather than clonazepam ranked among the four most frequently prescribed AEDs, a pattern consistent with AED use in younger adult populations (6) . More than 80% of the residents in both studies used a single AED (AED monotherapy). Of those who used two or more AEDs (AED polytherapy), the specific medications and frequency of use varied widely.
The lack of information about AED use in nursing homes makes it difficult to propose rational therapy guidelines, assess the appropriateness of drug selection and dosing, evaluate therapeutic outcomes, and track trends in drug use (18) . There is considerable variability in indications, use of specific medications, dosage, drug combinations, and the characteristics of patients receiving an AED. These variations could be explained by differences in study design, methods of analysis, or clinical practice. Practice variations could be associated with regional differences in treatment decisions, although little research on this issue has been reported to date.
The goal of this study was to systematically examine the prevalence of AED therapy among elderly nursing home residents and examine variations in use by resident characteristics, specific AEDs used, drug dosage, and AED combinations in treatment regimens. For purposes of this study we limited our analysis to the four AEDs most commonly prescribed in adults: carbamazepine, phenobarbital, phenytoin, and valproic acid. The research questions in this study were threefold: 
M ETHODS

Study Design
This was a retrospective, cross-sectional study of nursing home residents in 24 states and the District of Columbia. All of the nursing homes in this convenience sample had a contract with Computran, a provider of electronic medical record services to long-term care facilities.
The unit of analysis was the individual resident. The study period was a single day during a 30-day period between May and June 1995; the study day varied by nursing home within this 1-month period.
This project included a substudy of the accuracy of the Computran electronic data compared with source data in a subset of seven nursing homes in the Minneapolis-St. Paul metropolitan area. The results of the substudy are described in the Methods section.
Subjects
Subjects ( N ϭ 21,551) were all residents, 65 years or older, living in 346 nursing homes on the study day. Missing data were less than 1% for geographic region, 1% for gender, and 3% each for seizure indication and population density. There was no imputation of missing data in the analysis.
Data Source and Variables
Data source.-Data were obtained from Computran electronic medical records for epilepsy or seizure indication, medication orders, and patient characteristics. Information about name of drug, dosage, route of administration, and administration status (scheduled or prn) of AED therapy was available, and both brand and generic names were used in identifying these medications.
Medical records data in the Computran system are updated monthly by nursing home personnel, and pharmacy data are input daily by pharmacists as part of each medication order. Geographic information about each nursing home was available from zip codes.
Dependent variables: AED treatment.-AED treatment was defined as a prescription medication administered on a scheduled or routine basis during the 1-day study period; prn medications were excluded. The dependent variable for the first research question concerning factors associated with any AED treatment was presence or absence of the treatment. All AEDs available on the market during the study period were included, whether they were among the most commonly used AEDs or not (19) . AEDs used by one or more residents in this sample are listed in the appendix.
In the analysis for the second research question, concerning factors associated with type of drug, each of the four most commonly used AEDs (phenytoin, carbamazepine, valproic acid, and phenobarbital) was used separately as a dependent variable. This variable was defined as presence or absence of the AED among all residents who took one or more of any AED.
Dose of each of the four AEDs was the dependent variable in the third question. In constructing this dependent variable, total milligrams per day of all formulations used for each AED were summed for a total daily dose equivalent per resident. All calculations were standardized to milligrams and daily administrations. When phenytoin is administered as a suspension, the actual dosage is slightly increased in milligrams due to a greater drug concentration; therefore, the calculation for phenytoin suspension was adjusted by multiplying the daily dose by a factor of 1.09.
Main effects.-For all three research questions, the main effects were gender, age group, seizure indication, rural or urban location of nursing home, and geographic region within the continental United States. AED polytherapy was an additional main effect in the third question concerned with daily dose. These variables were operationally defined as follows.
Gender and age.-Information about age and gender was available in the electronic record. Age in years was converted to the standard age groups on the study day: 65-74 years (young-old), 75-84 years (old), and Ն 85 years (oldest-old) for the multivariate analysis to address the first two questions about use and as a continuous variable for the third question about dosage.
Seizure indication.-A seizure indication in the electronic record was defined as epilepsy, seizure, or convulsion. Rarely was information about the condition provided in the record as an ICD-9 code, but when it was, the ICD-9 codes 178 and 345 were included in this definition of seizure indication.
Population density.-Rural or urban designation was based on the Standard Metropolitan Statistical Area definitions as defined by the U.S. Census Bureau (7) . Zip code of the nursing home address and the 1990 census were used to determine rural or urban status of the nursing home.
Geographic region.-To examine the possibility of geographic differences, each nursing home was assigned to one of four non-overlapping geographic regions as defined by the Census Bureau (20) . The states included in each region and characteristics of the sample by gender and age group are shown in Table 1 .
AED Polytherapy
In the third research question, which dealt with standardized daily dose for each of the four major AEDs, polytherapy was added as a binary variable (yes/no) in the multivariate analysis. AED polytherapy was defined as two or more AEDs administered during the same time period; AED monotherapy referred to use of one of the four most common AEDs. The definition of AED polytherapy included use of any AED taken by one or more residents, whether it was one of the four most common or not, as listed in the appendix. Medications other than AEDs were not included in the definition of either AED monotherapy or AED polytherapy.
Substudy of Agreement Between Electronic and Source Data
Agreement between the Computran electronic data and the on-site source data in the residents' records was examined in a substudy in seven nursing homes in the Twin Cities metropolitan area. Records of all residents, 65 years and older, with current AED orders ( n ϭ 42) in these seven facilities were identified in the Computran database. The gold standards for this substudy consisted of (i) information in nursing home records for diagnostic information and (ii) AED use by residents as documented in the medication administration record (MAR) located at each nursing home.
All nonelectronic records (Minimum Data Set, Resident Assessment Form, Physician Order Form, admission records to the facility and hospital, and discharge records) were included in the search for a seizure indication or epilepsy diagnosis. Medicare-certified nursing homes are required by federal regulation to maintain an MAR that is a daily record of all prescription and nonprescription medications administered to nursing home residents. Only certified nursing home personnel are permitted to administer medications, and the information recorded for each resident in the MAR must include the name of the medication, dosage, date and time of administration, and the initials of the person who administered it.
Agreement was defined as the percentage of agreement between the electronic record and the nursing home record (for diagnostic information) or MAR (for AED medications) for each of three variables: (i) presence or absence of a diagnosis of epilepsy or seizure disorder; (ii) presence or absence of AED medication orders during the study period; and (iii) exact agreement in milligrams by specific AED. Kappa, a chance-corrected statistical measure of agreement, was also computed for each of the three variables (21) .
Results show that the agreement between the nursing home record and the electronic record was 86% for diagnostic information ( ϭ .72) and 100% for presence or absence of AED medications ( ϭ 1.00). Exact agreement between dosage administered (from the MAR) and dosage ordered (electronic record) ranged from 79% to 100%, depending on the AED. Kappa values ranged from .81 to 1.00. Results of this substudy suggest a strong level of agreement for each of the three variables between the electronic record and each respective gold standard. Kappa values greater than .75 indicate excellent agreement beyond chance (22) . 
Statistical Analysis
Bivariate and multivariate analyses were completed for all of the research questions. The bivariate analysis consisted of either a chi-square or a one-way analysis of variance, depending on the measurement scale of the dependent variable.
The same three-step procedure for the multivariate analysis of the first two research questions consisted of the following. Initially, a logistic regression model was computed that included only main effects. A second logistic regression model was run, based on all statistically significant main effects and their pairwise interactions. A final logistic regression model was computed that included significant main effects and significant interaction terms. A hierarchical rule was followed: a main effect (statistically significant or not) was included if the effect was part of a statistically significant interaction term. Only the results of the third model are described in the Results section.
The analysis for the third research question concerning factors associated with AED dose consisted of ordinary least squares regression, because the dependent variable was continuous. This regression analysis followed the same three-step procedure as described previously for the logistic regressions.
The possibilities of confounding and heteroscedasticity were examined in the final models. Neither was statistically significant in any of the analyses.
R ESULTS
Subject and Treatment Characteristics
Subject profile.-The mean age of subjects was 83.78 years (standard deviation, 8.13). Their distribution by gender was 76% female and by age group, 15%, 36%, and 49% for ages 65-74 years, 75-84 years, and Ն 85 years, respectively. This distribution is similar to that of a nationally representative sample of nursing home residents (23) . Subject characteristics are summarized in Tables 1 and 2 .
Treatment profile.-Of the 21,551 elderly residents in this sample, 10.5% had one or more AED orders on the study day, and 9.2% had a seizure indication in the chart. There were 2,582 AED orders for 2,257 residents with an AED; the number of medications exceeded the number of residents because of AED polytherapy. As shown in Table 3 , phenytoin was used by 6.2% of the residents, followed by carbamazepine (1.8%), phenobarbital (1.7%), clonazepam (1.2%), valproic acid (0.9%), and all other AEDs combined (1.2%). These percentages exceed 10.5% due to AED polytherapy.
Bivariate analysis of AED prevalence.-Based on the bivariate analyses, prevalence of use of any AED varied by gender, age group, seizure indication, and rural or urban location ( p Ͻ .0001, each). There was no significant difference in AED prevalence by geographic region.
Proportionately more males (13.3%; n ϭ 674) than females (9.6%; n ϭ 1,551) had AED orders ( 2 ϭ 57.50, df ϭ 1, p Ͻ .0001). Age group and AED prevalence had an inverse relationship ( 2 ϭ 816.15, df ϭ 2, p Ͻ .0001). Among residents in the 65-74 year age group, 24% were taking an AED, compared with 12% among those aged 75-84 years, and 6% of those 85 and older. A significantly greater proportion of residents with a seizure indication received an AED than those without such an indication ( 2 ϭ 10,237.17, df ϭ 1, p Ͻ .0001; Figure 1 ). These results show that for each age group, two-thirds of the residents using one or more AEDs on the study day had documentation of a seizure indication in the electronic record. Residents living in nursing homes in urban locations had greater use of AEDs (11.1%) than those in rural areas (9.5%) ( 2 ϭ 12.40, df ϭ 1, p Ͻ .001).
Among residents receiving an AED, 14% used two or more AEDs (AED polytherapy). For example, of the 375 residents who took phenobarbital on the study day, approximately half (54%) used one or more other AEDs; 46% used phenytoin. Table 4 shows the percentage of various AED combinations. Among these, the phenobarbital-phenytoin combination was the most frequent.
Factors Associated With Any AED Treatment
Factors.-In the multivariate analysis of any AED treatment (yes/no), three of the five main effects were statisti- cally significant. None of the interaction effects was statistically significant. As shown in Table 5 , age group, seizure indication, and geographic region were related to prevalence of AED treatment. Of these, seizure indication was clearly the most important factor, with an odds ratio of 87.13. In other words, a resident with a seizure indication was 87 times more likely to be taking an AED than another resident without such an indication, after taking into account the resident's age group and nursing home location. Based on the logistic regression analysis, there was also a significant and inverse relationship between age group and AED treatment. Compared with the young-old residents (65-74 years), those in the 75-84 years age group were half as likely to have AED treatment, and residents 85 years or older were a fourth less likely. These differences were statistically significant.
Residents living in Southern states had significantly lower AED prevalence than those living in the Northeast. There were no other geographic differences in AED treatment rates. The significant gender and rural-urban differences seen in the bivariate analysis became nonsignificant in the multivariate analysis.
Estimated probabilities of AED treatment by subgroups.-An alternative approach to examining multivariate results is through the use of estimated probabilities based on statistically significant main effects. In other words, after adjusting for significant differences in the logistic regression model, what is the estimated likelihood of a nursing home resident having AED use in each of the subgroups? The estimated probabilities calculated from exponentiation of the beta values in the logistic regression analysis are shown in Table 6 (24) .
These results show, for example, that a nursing home resident in the 65-74 year age group with a seizure indication who was living in the Northeast had a 91% likelihood of having AED treatment, compared with an 84% likelihood for his or her counterpart in the 75-84 year age group. For residents without a seizure indication, the estimated probability of AED use ranged from approximately 11% for someone in the 65-74 year age group living in the Northeast to almost 0% for people 85 and older in the same geographic region.
Factors Associated With Specific AED Medications
Odds ratios (OR) resulting from the logistic regression analysis of each of the AEDs (phenytoin, carbamazepine, phenobarbital, and valproic acid) are summarized in Table  7 . The significant effects varied from drug to drug. Notes : Percentages are within each AED. Sixteen residents were on more than two AEDs. and West had significantly lower rates of phenytoin use than those in the Northeast, but there was no difference between the Northeast and the South.
Carbamazepine.-Two of the five variables were significantly associated with prevalence of carbamazepine: age group (OR 0.53, p Յ .0001 for 75-84 years; OR 0.27, p Յ .0001, for Ն85 years; both compared with residents 65-74 years) and seizure indication (OR 9.32, p Յ .0001 compared with those without seizure indication). The direction of the differences was the same as for any AED use and for phenytoin: the younger the resident, the more likely he or she was to use carbamazepine, and a seizure indication was strongly and significantly associated with carbamazepine use.
Phenobarbital.-Two of the five effects were significant in the use of phenobarbital. Presence of a seizure indication was strongly associated with the use of this AED. The odds ratio was 66.57 (p Յ .0001 compared with those without a seizure indication). Use of phenobarbital also differed by geographic region. Each of the geographic regions South, Midwest, and West differed from the Northeast, but none of those three differed from one another.
Valproic acid.-Use of valproic acid was significantly associated with three of the five variables: age group (OR 0.39, p Յ .01, for 75-84 years; OR 0.19, p Յ .0001, for Ն85 years; both compared with residents 65-74 years), seizure indication (OR 4.37, p Յ .0001, compared with those without seizure indication), and geographic region. Similar to the results for any AED, use of valproic acid showed a statistically significant difference between the Northeast and the South (OR 0.46, p Յ .01) but not between the reference group or either of the other two geographic regions; differences between the South and the other two geographic regions were also statistically significant. The younger the nursing home resident, the more likely that he or she would receive valproic acid, especially if there was documentation of a seizure indication; however, residents living in the South were statistically less likely to use this medication than those in any other region in the United States.
Factors Associated with Variations in AED Daily Dose
In the third research question, we were interested in examining the association between the predictor variables and standardized daily dose (in milligrams) of each of the four AEDs among residents who took one or more AEDs. The number of subjects in each analysis varied: phenytoin (n ϭ 1,311), carbamazepine (n ϭ 391), valproic acid (n ϭ 193), and phenobarbital (n ϭ 371). Because the dependent variable was continuous, we used a multiple regression model for each analysis. For the predictor variables, age (in years) was used as a continuous variable and AED polytherapy (yes/no) was added as a potential main effect, in addition to the other variables (gender, seizure indication, rural or urban, and geographic region).
The results, summarized in Table 8 , show that one or more of these six variables were statistically associated with three of the AEDs: phenytoin, carbamazepine, and valproic acid. None of these six variables was associated with a daily dose of phenobarbital.
Phenytoin.-Two of the main effects were statistically related to phenytoin dose: age (beta ϭ Ϫ1.17, p Յ .01) and Carbamazepine.-Dose of carbamazepine was associated with three variables: age (beta ϭ Ϫ6.48, p Յ .001), geographic region (beta ϭ Ϫ96.34, p Յ .001 for the South), and AED polytherapy (beta ϭ 134.90, p Յ .0001). Thus, the daily dose of carbamazepine decreases as the person becomes older. Those in the South have a lower daily dose of carbamazepine by a daily average of 96 mg compared with residents in the Northeast. Residents with two or more AEDs (AED polytherapy) have a higher dose of carbamazepine, by an average of 135 mg, compared with those who use only carbamazepine. Although these three main effects were statistically significant, the amount of variance accounted for by this model was only 11%. Thus, other variables need to be considered in understanding what factors are associated with carbamazepine dose.
Valproic acid.-For valproic acid, daily dose was associated with four of the six variables: age (beta ϭ Ϫ15.08, p Յ .01), seizure indication (beta ϭ 237.60, p Յ .01), geographic region (beta ϭ 158.07, p Յ .05 for the West), and AED polytherapy (beta ϭ 491.65, p Յ .0001). The amount of variance accounted for was 26%, a moderate but not strong association. In general, these results are consistent with the other two AEDs in showing an inverse relationship with age, higher dosage in the West than in the Northeast, and higher dosage for those with AED polytherapy. In none of the other AEDs was dose associated with seizure indication; however, for valproic acid, the resident with a seizure indication had a higher dose, by 238 mg on the average, compared with his or her counterpart who did not have such an indication in the record.
DISCUSSION
The prevalence of AED therapy over a 1-day study period was 10.5% in this convenience sample of more than 21,000 nursing home residents aged 65 years or older. Extrapolation of these findings suggest that as many as 162,600 people were likely to be receiving an AED among the 1.5 million elderly residents in U.S. nursing homes in 1995 (25).
Three of five factors in this multivariate analysis were significantly associated with AED use: age group, seizure indication, and geographic region. The inverse relationship between AED use and age group was unexpected. Elderly nursing home residents are more likely than people in the community to have experienced a stroke, which is a significant risk factor for the development of epilepsy. It can be reasoned that the percentage of those with a seizure indication and AED treatment would increase by age group. Additional AED use as treatment for other neuropsychiatric disorders might also be expected to increase with age. These circumstances predict that a positive relationship should exist between AED use and advancing age. Nonetheless, we found both a declining seizure indication and AED prevalence by age group.
There are several possible explanations for these findings: (i) a healthy survivor effect in which those with an epileptic condition died at earlier ages (e.g., 65-74 years) and more of those without the condition or need for AED treatment survived into their eighties or longer; (ii) residents in the younger age group (65-74) may have been admitted with more acute conditions associated with either the condition or the need for AED treatment (26) ; (iii) underdocumentation of the condition or AED treatment; (iv) underdiagnosis of the condition and therefore lack of treatment; or (v) accurate diagnosis but undertreatment. The third and fourth explanations seem less likely, because a seizure can be a dramatic event; however, a history of seizure may be underdocumented. Both undertreatment of epilepsy with advancing age and a survivor effect are plausible explanations; however, longitudinal studies are needed to determine the underlying reason for this finding.
In this study, approximately one out of four residents in the 65-74 year age group took an AED, which places this drug category among the most frequently prescribed class of neuropsychiatric medications in nursing homes (27) . This has important pharmacoepidemiologic and pharmacoeconomic implications. Given the expected growth in the 65-74 year age group over the next several decades, the number of people receiving AEDs can be expected to increase substantially. The continued use of the inexpensive AEDs most commonly prescribed, which have serious side effects and interact with other medications, will greatly increase the risk of adverse events. In contrast, a switch to more easily managed but expensive newer AEDs will add substantially to medication costs, but potentially reduce the risk and cost of subsequent drug-related problems (28) . Because many of the newer AEDs became available on the market after 1995, when this study was conducted, an estimate of the proportion of elderly nursing home residents with newer versus older AEDs is not available. As would be expected, clinical indication was strongly associated with use of an AED; 79% of all residents with a seizure indication had routine use of an AED. (Of those with one or more AEDs, 67% had an epilepsy or seizure indication.) Prevalence of AED use adjusted for age and seizure indication was highest in nursing homes in the Northeast and lowest in the South; however, the prevalence did not differ between the Northeast and either of the other two geographic regions, the Midwest and West. There were no rural-urban differences in AED prevalence.
Although a gender difference in AED use has been reported in bivariate analyses (17) , this factor was not significant in the multivariate model, probably because gender and age are confounded. Eighty-three percent of the residents 85 and older were women, a typical age distribution in U.S. nursing homes.
Of the four major AEDs, phenytoin was the most commonly used (6%), followed by carbamazepine (2%), phenobarbital (2%), and valproic acid (1%). Fourteen percent of the residents were treated with two or more AEDs; the most frequent combination was phenytoin and phenobarbital.
Multivariate models of each of the four AEDs showed that use of phenytoin was associated with presence of seizure indication, an inverse relationship by age group, and differences by geographic region, with greater use in the Midwest and West than in the Northeast. Carbamazepine showed a similar pattern with two of the five factors, seizure indication and age group. Valproic acid was associated with the same three factors as phenytoin; however, there was significantly less use of valproic acid in the South than in any of the other three regions.
In the multivariate models for each of the four AEDs, seizure indication was consistently the strongest factor associated with use of each AED. Age group was also a statistically significant factor in three of the four AEDs (phenytoin, carbamazepine, and valproic acid). The pattern of use by age group was consistent across the three AEDs, showing declining use with age. Residents in the three age groups did not differ statistically in their use of phenobarbital in the multivariate model. AED use differed by geographic region; however, the patterns were not consistent. Phenytoin was more likely to be used by residents living in nursing homes in the Northeast and South; valproic acid was in greater use in the Northeast, Midwest, and West than in the South; and phenobarbital was in greater use in the Northeast than in the other three regions. The four geographic regions did not differ in use of carbamazepine.
The mean daily dosages for carbamazepine and valproic acid were lower, whereas phenobarbital and phenytoin dosages were comparable to those used in younger adults (12) . Dosage of phenobarbital was not associated with any of the six factors examined in the multivariate analysis: age, seizure indication, geographic region, AED polytherapy, gender, or rural-urban location. In the regression models for the other three drugs, age was consistently and inversely related to dosage.
The interpretive picture that emerges is one in which the older the person, the less likely he or she would receive any AED. If an AED is taken, then the dosage is lower with advancing age. Whether this was due to declining need for treatment because of lower prevalence of seizure indication or caution by the clinician cannot be determined from this dataset.
Valproic acid was the only AED in this analysis in which seizure indication was significantly associated with a higher daily dose (238 mg on the average). There were geographic differences in dosage, but the patterns differed by drug. Phenytoin had higher average dosage (21 mg) in the West than in the Northeast, carbamazepine had a lower average dosage (96 mg) in the South than in the Northeast, and valproic acid had a higher dosage level (158 mg) in the West than in the Northeast. These differences suggest the possibility of area variations that need further explanation.
AED polytherapy was associated with higher doses in two of the three models. When a second or third AED was used, the dose of carbamazepine increased by 135 mg, on the average, and valproic acid increased by 492 mg. Higher doses with AED polytherapy could occur because the epilepsy is difficult to treat, which may be the reason why a second or third AED was added. Alternatively, the higher doses may compensate for the more rapid drug elimination resulting from drug interactions (29) .
The robustness of the models of daily dose differed. The valproic acid model, with four factors, accounted for 26% of the variance, compared with 1% of the variance in the phenytoin model with two factors and 11% of the variance in the carbamazepine model with three factors. None of the six factors used to model phenobarbital captured variations in dosage. Based on the variance in carbamazepine dosages accounted for by the model, the three factors for this agent are probably not sufficient for predictions.
Although this dataset had a large number of subjects, their geographic distribution was limited to 24 states and the District of Columbia. Thus, these results may not be representative of nursing home residents throughout the United States. AED use over a 1-day study period is also problematic because variation may be greater over a longer time period, and seasonality may be a factor. An improved study design would span 12 months. Another problem was the lack of information about actual diagnosis and severity of the epileptic condition. A seizure indication suggests that the condition may exist, but a clearly stated diagnosis would be preferable. In general, however, these results provide an initial overview of the prevalence of AED use and the likeli-hood of association among demographic variables, drug use, and dosage. The conclusions that can be drawn from these results suggest that the prevalence of AED use is considerably higher in nursing homes (10%) than among elderly people living in the community, and in particular, a high percentage (25%) of young-old nursing home residents are likely to receive an AED.
